Introduction {#sec1}
============

Glioma is the most common human primary malignant brain tumors, accounting for approximately 60% of all central nervous system rumors. Glioma had a rapid infiltrative growth pattern, which makes complete surgical resection impossible \[[@B1]\]. Currently, patients with glioma still had high mortality and poor 5-year survival rate despite the fact that the diagnosis and treatment, including surgery, radiotherapy and chemotherapy have achieved important development. The poor prognosis is due to the early local invasiveness as well as the lack of effective early diagnosis. The golden standard of glioma diagnosis is histological evaluation \[[@B2]\]. However, its obstacle is still acquiring tissue owing to the special position of glioma. Therefore, it is extremely necessary to explore novel and highly sensitive molecular biomarker with reliable clinical significance.

The microRNAs are groups of non-coding RNAs with 20--22 nucleotides, which negatively regulate the expression of target gene by repressing the translation of target mRNAs \[[@B3]\]. Previous evidences indicated that miRNAs were great significances in the crucial biological process such as cellular proliferation, differentiation and tumorigenesis \[[@B4]\]. The aberrant expression of miRNAs had been identified in many tumors, and its expression profiles were different among different types of tumor. Moreover, circulating miRNAs have been reported to be convenient and non-invasive biomarkers with high stability, indicating great potential \[[@B5]\]. Recently, several studies had explored the feasibility whether the abnormal single miRNAs could be used as potential diagnostic or prognostic biomarkers in glioma such as miR-590, miR-378 and miR-210 \[[@B6]\]. However, the sensitivity and specificity were not good for clinical practice. MiR-720 is an oncogene that is dysregulated in many human cancers, and its overexpression contributes to the growth, invasion and or chemotherapy sensitivity of these tumors. Previous studies revealed that miR-720 were significantly up-regulated in tissues, which provides us a hint that miR-720 could be a promising biomarker for early diagnostic and prognosis \[[@B10]\]. Although circulating miR-720 had been found in the plasma of some tumors, and its expression and correlation with clinical features in glioma had not been explored. Therefore, we detected the expression of plasma circulating miR-720 in glioma patients and health controls to assess its role of diagnostic and prognosis prediction. Furthermore, we evaluated the association among clinical data clinic pathological variables, and diagnostic or prognosis value. Our results provided a new evidence that plasma miR-720 may a potential diagnostic and prognosis biomarker with satisfactory sensitivity and specificity in patients with glioma.

Materials and methods {#sec2}
=====================

Study population {#sec2-1}
----------------

We enrolled 122 patients with glioma who received surgery treatment in our hospital from June 2010 to May 2012, and 60 healthy individuals. Criteria for inclusion and exclusion: all patients were confirmed by postoperative pathology and did not received preoperative chemotherapy or radiotherapy. Patients with other type of tumor and severs immune disease, and inflammation disease were excluded. There were 78 males and 44 females, with a mean age of 48.6 ± 6.01. The mean diameter of tumor was 3.72 ± 1.18. All patients were categorized according to World Health Organization stage of central nervous system tumor (2016) \[[@B11]\]: Stage I: 20, Stage II: 17, Stage III: 35 and Stage IV: 50. The research has been carried out in accordance with the World Medical Association Declaration of Helsinki, and that all subjects provided written informed consent.

Data collection {#sec2-2}
---------------

We followed up once a month after operation in the first 2 years, and once 3 months in the following 3 years. All patients were followed up by July 2017. The primary outcome was death. The overall survival was from the inception to time of death caused by any accidents, and the disease-free survival was from the inception to disease recurrence or development. The general characteristics were also collected, including sex, age, Karnofsky Performance Status (KPS) score and pathology stage. The present study was approved by the Ethical Committee of Xiangya Hospital.

Extraction of microRNA {#sec2-3}
----------------------

The preoperative and postoperative fasting venous blood was extracted by using a 4 ml anticoagulation tube. The blood samples in the drying test tube were centrifuged for 5 min with a 9-cm centrifuge radius at 3000 r/min, and the plasma was preserved for detection in the refrigerator with −70°C.

According to the instructions of the miRNeasy Serum/Plasma Kit (Qiagen, Hilden, Germany), we extracted the total RNA of cells. About 5 μl extracted RNA the RNase-Free ddH~2~O to 50 mμl was mixed and diluted to 50 μl. The A260 and A280 were measured by quartz microcolorimetric utensil with the control RNase-Free ddH~2~O (1.8--2.1). According to the quantitative results of the A260, the specific amount of cDNA of 12 groups of RNA extraction products were obtained by taking 1 mμ gRNA (reverse transcription of the anti-transcription kit). The sample was completely mixed, experienced brief centrifugation and 37°C incubation for 60 min. The reverse transcription product was preserved at −20°C. We used the primer express 3.0 software to design and synthesis the has-miR-720 primers sequence for UCUCGCUG-GGGCCUCCA according to the mRNA sequence of target gene. Both of target gene probe and the endoginseng gene probe were 5′ end with FAM report fluorescent marker, and 3′ end with TAMRA quenching fluorescence labeling. About 2 μg RNA, internal U6, purpose RNA CD133, and miR - 145 reverse transcription primers were put together at 70°C for 10 min and take out immediately for 2-min ice bath, then add other reagents. The reaction procedure is: 42°C for 60 min, 70°C for 10 min. cDNA products was fast cooled at −80°C for standby application. The real-time quantitative PCR amplification was conducted by using reverse transcription product templates. The reaction condition: 95°C for 3 min with a starting template degeneration; 95°C for 15s, PCR template degeneration during the cycle, then 60°C in 45 s reaction for annealing, experienced for 35 cycles. The relative quantitative expression of miRNA was calculated by relative quantitative method, and the relative expression of gene was analyzed by 2-delta CT method.

Statistical analysis {#sec2-4}
--------------------

We used the SPSS 19.0 to finish all the analyses. The plasma miRNA-720 was expressed as mean ± standard deviation. We compare the differences of miRNa-720 in age (≥45 vs \<45), sex (male vs female), grade (I, II, III, IV), KPS (\<90 vs ≥90), and tumor position (Frontal lobe, Temporal lobe, Multiple lobes, and other). The receiver operating characteristic (ROC) curve was used to assess the diagnostic ability of mRNA-720 for glioma. The univariate and multivariate Cox regression was used to assess the effect of miRNA-720 on prognosis in patients with glioma. Hazard risk (HR) and relative 95% confidence interval were calculated. We used the log-rank test to compare the overall survival rate and disease-free survival rate between low and high expression of miRNA-720 groups (divided by mean). *P*\<0.05 was considered as to be significant.

Results {#sec3}
=======

Diagnostic value of plasma miRAN-720 for glioma {#sec3-1}
-----------------------------------------------

We detected the expression levels of plasma miRNA-720 in glioma patients and healthy controls. We found that the plasma miR-720 in the glioma group was significantly higher than that in the healthy control group (3.19 ± 1.26 vs 0.98 ± 0.65, *P*\<0.001). The [Figure 1](#F1){ref-type="fig"} presented the diagnostic value of miR-720 between and glioma patients and healthy population. The sensitivity and specificity were 71.3% (95%CI: 62.4--79.1%) and 83.3% (71.5--91.7%) with a cutoff value of 3.19, respectively. The positive likely ratio and negative likely ratio were 4.28 and 0.34, and the positive predictive value: 89.7%, negative predictive value: 58.8%, respectively. The area under the curve was 0.773 (95%CI: 0.706--0.832, *P*\<0.001). The results indicated that the diagnostic ability of miR-720 for glioma was moderate.

![The receiver operating characteristic curve of miR-720 for glioma (AUC = 0.773, sensitivity: 71.3%, specificity: 83.3%, positive predictive value: 89.7%, negative predictive value: 58.8%, cut-off: 3.19)](bsr-40-bsr20201449-g1){#F1}

Relationship between plasma miRNA-720 and clinical features in glioma patients {#sec3-2}
------------------------------------------------------------------------------

The results of relationship between miRNA-720 and clinical features are presented in [Table 1](#T1){ref-type="table"}. We compare the differences of miRNa-720 in age (≥45 vs \<45), sex (male vs female), grade (I, II, III, IV), KPS (\<90 vs ≥90), tumor size and tumor position (frontal lobe, temporal lobe, multiple lobes and other). The results indicated that the plasma miR-720 level was associated with tumor grade (*t* = 104.418, *P*\<0.001). The higher-grade tumor tended to have higher miR-720 expression level. The miR-720 level was significantly higher in the grade IV than that in stage III, stage II and stage I (*P*\<0.05). The stage III was higher than stage II and stage I (*P*\<0.05). There was no significant difference between stage I and stage II (*P*\>0.05). No significant association were found between miR-720 and age, sex, tumor size, KPS and tumor position (*P*=0.438, 0.514, 0.518, 0.058, 0.226).

###### Comparison of clinical parameters and serum levels of miR-720 expression in patients with glioma

  Parameters         *N*          miR-720       *t/F*     *P*
  ------------------ ------------ ------------- --------- -------
  Age                                           −0.778    0.438
    ≥45              65(53.3%)    3.12 ± 1.16             
    \<45             57(46.7%)    3.28 ± 1.10             
  Sex                                           0.662     0.514
    Male             78(63.9%)    3.15 ± 1.24             
    Female           44(36.1%)    3.27 ± 1.17             
  Tumor size                                    -0.649    0.518
    \>5cm            46(37.7%)    3.28 ± 1.20             
    ≤5cm             76(62.3%)    3.14 ± 1.19             
  WHO grade                                     104.418   0.000
    I                19(15.6%)    1.20 ± 1.10             
    II               21(17.2%)    1.37 ± 1.15             
    III              35(28.7%)    2.26 ± 1.20             
    IV               47 (38.5%)   5.51 ± 1.18             
  KPS                                           -1.910    0.058
    \<90             50(41.0%)    2.95 ± 1.18             
    ≥90              72(59.0%)    2.37 ± 1.18             
  Tumor position                                1.472     0.226
    Frontal lobe     33(27.0%)    3.21 ± 0.92             
    Temporal lobe    34(27.9%)    3.15 ± 1.08             
    Multiple lobes   25(20.5%)    3.34 ± 1.16             
    Other            30(24.6%)    3.01 ± 1.43             

Influences of plasma miRNA-720 on glioma patient's prognosis {#sec3-3}
------------------------------------------------------------

According to the mean of miRNA expression, the study population was divided into low expression group and high expression group. The Kaplan--Meier assessed the influences of miR-720 on overall survival rate and disease-free survival rate. The [Figure 2](#F2){ref-type="fig"} showed that the 5-year survival rate in the high expression group was significantly lower than that in the low expression level group (*P*=0.005). The disease-free survival rate in the high expression group was also lower than that in the low expression group (*P*=0.003, [Figure 3](#F3){ref-type="fig"}). We treated the primary outcomes (death) and recurrence or development as the dependent variables, and age (≥45 vs \<45), sex (male vs female), grade (I, II, III, IV), KPS (\<90 vs ≥90), tumor size (\>5 cm vs ≤5 cm) was considered as to be independent variables. The univariate cox regression indicated that KPS\<90, Stage III and IV, high expression of miR-720 was associated with adverse prognosis (overall survival rate and disease-free survival rate) in patients with glioma. The multivariate results indicated that the KPS\<90 (HR = 1.23, 95%CI: 1.05--2.34), WHO grade III and IV (HR = 1.17, 95%CI: 1.08--2.59) and high expression of miR-720 (HR = 1.48, 95%CI: 1.12--2.97, *P*=0.023) were independently predictors of adverse prognosis in patients with glioma. The high expression of miR-720 was also associated with recurrence or development in patients with glioma (HR = 1.47, 95%CI: 1.18--3.14, *P*=0.012). The other results were presented in [Tables 2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}.

![Comparison of overall survival rate between high expression and low expression of miR-720 (mean \> 3.19 vs mean ≤ 3.19)](bsr-40-bsr20201449-g2){#F2}

![Comparison of disease-free survival rate between high expression and low expression of miR-720 (mean \> 3.19 vs mean ≤ 3.19)](bsr-40-bsr20201449-g3){#F3}

###### Univariate and multivariate COX regression analyses of the relationships between clinical parameters and overall survivial

  Parameters   Category          Univariate         *P*     Multivariate       *P*
  ------------ ----------------- ------------------ ------- ------------------ -------
  Age          ≥45 vs \<45       1.26(0.85--2.67)   0.396   1.12(0.74--2.15)   0.645
  Sex          Female vs Male    1.12(0.65--1.87)   0.498   1.02(0.53--1.62)   0.501
  Tumor size   \>5 cm vs ≤5 cm   2.32(0.92--3.15)   0.642   2.15(0.86--3.05)   0.573
  KPS          \<90 vs ≥90       1.67(1.18--2.69)   0.014   1.23(1.05--2.34)   0.035
  WHO grade    III IV vs I II    1.36(1.23--2.68)   0.025   1.17(1.08--2.59)   0.008
  miR-720      High vs Low       1.59(1.15--3.64)   0.002   1.48(1.12--2.97)   0.023

###### Univariate and Multivariate COX regression analyses of the relationships between clinical parameters and disease-free survival

  Parameters   Category                       Univariate         *P*     Multivariate       *P*
  ------------ ------------------------------ ------------------ ------- ------------------ -------
  Age          ≥45 vs \<45                    1.23(0.72--2.46)   0.368   1.46(0.92--2.68)   0.427
  Sex          Female vs Male                 0.73(0.85--1.64)   0.257   0.85(0.74--2.04)   0.369
  Tumor size   \>5 cm vs ≤5 cm                1.25(0.69--3.15)   0.842   1.34(0.71--2.96)   0.796
  KPS          \<90 vs ≥90                    1.23(1.16--2.68)   0.016   1.14(1.02--3.46)   0.028
  WHO grade    III IV vs I II                 1.16(1.09--2.67)   0.032   1.09(1.07--2.56)   0.041
  miR-720      High (\>3.19) vs Low (≤3.19)   1.54(1.29--3.04)   0.004   1.47(1.18--3.14)   0.012

Discussion {#sec4}
==========

Our study found that plasma miR-720 was associated with glioma pathology grade, and miR-720 may be a predictor of prognosis in patients with glioma. The high expression of miR-720 means advanced grade tumor and higher risk of adverse outcomes. The miR-720 could be a moderate diagnostic biomarker of glioma, with the sensitivity of 71.3% and specificity of 83.3%. Our results provided some support for clinical diagnostic and treatment for glioma.

As a noncoding RAN, miRNA was suggested to be involved in the proliferation, invasion and apoptosis of tumor cells \[[@B12]\]. These function exerted effects through the regulation of 3′ region of target mRNA to regulate the expression of target gene \[[@B13]\]. It was reported that the abnormal expression of miRNAs was associated with development of glioma \[[@B14]\]. The miR-92b can inhibit the proliferation, migration and invasion of glioma cell by regulating its target gene hosphatase and tensin homolog \[[@B15]\]. miR-506 can also inhibit the proliferation of glioma through targeting IGF2BP1 gene \[[@B16]\]. These results indicated that the miRNAs played an important role in the development of tumor. Glioma is a malignant tumor of central nervous system. The prognosis of patients was still poor although the combination application of chemotherapy resection and postoperative glioma. The survival of patients was usually 14 months \[[@B17]\]. The adverse prognosis of patients with glioma was associated with malignant biological behavior of tumor cells, including proliferation of brain tissue surrounding the invasion and chemotherapy drug resistance \[[@B18]\]. It was acknowledged that the excessive proliferation of tumor cells was an important factor causing recurrence of glioma after operation \[[@B21]\]. It has been becoming an important issue how to effectively inhibit the excessive proliferation of glioma cells as well as prolonging the survival of patients and improving the quality of life. Our study reported that the plasma expression of miR-720 was significantly in the patients' group than that in the healthy control group and was positively associated with tumor differentiation. The 5-year survival rate of high expression group was obviously lower than the low expression group. Our results indicated that miR-720 was involved in the development of glioma and was a potential biomarker of prognosis.

Previous studies reported that miR-720 have abnormal expression in the several tumors. It was reported that the high expression of miR-720 was found in the colorectal carcinoma tissue. Moreover, the high expression of miR-720 was related to tumor size, tumor stage, lymph node metastasis and 5-year survival rate, and the expression of miR-720 decreased after operation \[[@B24]\]. The plasma expression level of miR-720 was also a diagnostic index of bone myeloma. It was found that the expression of miR-720 was associated with breast cancer. The expression level of breast cancer was higher than that in the precancerous lesions, and was involved in the development, lymph node metastasis, survival status and prognosis. The present study only reported that the high expression of miR-720 markedly enhanced cell proliferation in the glioma cells \[[@B25],[@B26]\]. The results about the relationship between miR-720 and long-term prognosis are few. Our study provided important supports of clinical practice. We assumed that the miR-720 may participate in the early stage of tumor. Inhibiting the expression of miR-720 could interfere tumor occurrences. Based on the analysis of the theory of transport, inhibiting the expression of miR-720 can improve the prognosis of patients with glioma and improve the survival time. Recently, Huynh and Krishnan reported that inhibiting the expression of mir-182 in the body can significantly inhibit the invasion and metastasis of many malignant tumor cells such as liver cancer \[[@B27],[@B28]\]. If these results in the treatment of patients with glioma was further confirmed that miR-720 can be used as a new treatment target to improve the level of the treatment of gliomas, reducing mortality and improving prognosis of patients.

Our study has several limitations. First, if this miRNA can be detected other cancer, it means it is not specific to glioma and the potential utility in diagnosis will be compromised, leading to false detection or else. Second, the sample size is small, and we calculate the overall survival instead of cancer-specific survival for fully using the all data. Third, we did not explore the molecular mechanism. Further research was required.

In conclusion, plasma miR-720 has a moderate diagnostic value in early diagnostic of glioma and may be potential tumor biomarker. The high plasma miR-720 was related to adverse prognosis in patients with glioma and could be a prognosis predictor of glioma patients. The specific biomechanics still need further research.
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